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Quality of Life Among Patients Undergoing Decompressive Craniectomy for Traumatic
Brain Injury Using Glasgow Outcome Scale Extended and Quality of Life After Brain
Injury Scale
Muhammad Waqas1, Noor Malik1, Muhammad Shahzad Shamim1, Karim Rizwan Nathani1, Sumia Andleeb Abbasi2
-OBJECTIVE: To assess quality of life of patients who
underwent decompressive craniectomy (DC) for traumatic
brain injury and satisfaction of caregivers with outcomes.
-METHODS: This cross-sectional study was conducted at
a tertiary care urban center in Pakistan. All patients with
severe traumatic brain injury who underwent DC and sur-
vived >6 months were included. Outcomes were assessed
using 2 scales: Glasgow Outcome Scale Extended and
Quality of Life After Traumatic Brain Injury (QOLIBRI). The
proforma was translated and validated into the national
language. Patient caregivers were interviewed to ask if
they would opt for DC in a similar situation in future.
-RESULTS: The study comprised 40 patients, including 35
male (88%) and 5 female (12%) patients. Mean age of pa-
tients was 26.5  9.5 years. Mean Glasgow Coma Scale
score at presentation was 8.34  3.22. Median follow-up
was 12 months (range, 6e18 months). Mean Glasgow
Outcome Scale Extended score was 5.35  1.9, which
correlates with an unfavorable outcome. Mean QOLIBRI
score was 59.65  21.27. Family members of 38 (95%) pa-
tients were content with their decision to give consent for
DC in their patients. Spearman correlation for different
domains of QOLIBRI and Glasgow Outcome Scale Extended
was statistically significant for all parameters except so-
cial relationship.
-CONCLUSIONS: Mean QOLIBRI score of patients un-
dergoing DC was 59.65  21.27. Most caregivers (95%)
were satisfied with their decision to consent for DC.
Patient-reported health-related quality of life assessment
is necessary to assess impact of traumatic brain injury.
INTRODUCTION
Decompressive craniectomy (DC) is performed to lowerintracranial pressure in various clinical conditions, suchas stroke and severe traumatic brain injury (TBI), and is
regarded as the last tier in the management of raised intracranial
pressure.1,2 There is plenty of literature on the outcomes of DC,
and most studies have focused on the survival and functional
outcomes of these patients. Tools to assess functional outcomes of
patients with TBI, such as the Glasgow Outcome Scale (GOS),
were developed in the 1970s.2 Functional outcome scales,
although extremely useful, remain basic and do not reﬂect
patients’ quality of life (QOL) or level of satisfaction with their
health status. Clinical trials on DC for patients with severe TBI
have also used survival and functional outcomes as study
endpoints, and disease-speciﬁc health-related quality of life
(HRQOL) has been largely overlooked as a vital endpoint with the
exception of a few studies.3-6 In fact, very little is known about
HRQOL for patients after DC even though for patients with
long-term survival after DC and their caregivers, QOL becomes as
important as functional status. As such, the true impact of TBI on
patients’ lives cannot be estimated without studying HRQOL. The
objective of this study was to assess QOL of patients who under-
went DC for TBI. The second objective of the study was to assess
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the satisfaction of the caregivers with the outcomes of the pro-
cedure. They were asked if they would opt for DC if faced with a
similar situation in the future.
MATERIALS AND METHODS
This cross-sectional study was conducted at a tertiary care urban
center in Pakistan from January 2013 to June 2015. Approval was
obtained from the Ethical Review Committee. All patients with
TBI who underwent DC with a GCS score of 8 were included in
the study. Patients who died within 6 months of surgery, patients
whose families did not give consent for the study, and patients
with incomplete records were excluded from the study. Data were
collected on a self-designed pro forma using hospital electronic
medical records for patient-related information and laboratory and
radiology reports. QOL assessments were done using 2 scoring
systems, the Glasgow Outcome Scale Extended (GOSE) and
Quality of Life After Traumatic Brain Injury (QOLIBRI). GOSE is
an internationally accepted scale for functional outcome and has
different domains to test consciousness; independence at home;
independence outside home; work, social, and leisure activities;
family and friendship; and return to normal life. Scores were
calculated on the basis of these domains. Any score <5 repre-
sented an unfavorable outcome, and a score >7 represented a
favorable outcome. a score of 8 was taken as the best score. On the
basis of this score, the patient’s functional status was categorized
into 8 separate categories.4 QOLIBRI is also a recognized scoring
system that is a disease-speciﬁc measure of HRQOL after TBI.
Using this proforma, we assessed cognition, self-satisfaction and
level of energy, daily life and autonomy, social relationships,
emotions, and physical problems. A scale of 0e100 was calcu-
lated, where 0 was the worst possible QOL and 100 was the best
possible QOL. The QOLIBRI proforma was translated into Urdu
(national language) and was tested and validated by our team of
statisticians before application. The scale is shown in the
Appendix.
Data were analyzed using IBM SPSS Version 23 (IBM Corp.,
Armonk, New York, USA). Continuous variables with normal and
skewed distributions were represented as mean  SD and median
(interquartile range), respectively. Categorical data were repre-
sented as percentage and proportions. Means were compared with
the help of independent sample t test, whereas c2 test was used to
compare the categorical data. Spearman correlation was used see
the mutual correlation of GOSE and QOLIBIRI scales.
RESULTS
During the study period, 88 patients underwent DC after TBI. Of
these 88 patients, 36 had died within 6 months of the procedure,
and 12 patients were excluded because of missing data. Thus, the
ﬁnal sample size was 40. The study included 35 male (88%) and 5
female (12%) patients. The mean age of the study population was
26.5  9.5 years (interquartile range of 20e32 years). Mean GCS
score at presentation was 8.34  3.22. Demographics and clinical
characteristics of the patients are presented in Table 1.
There were 34 patients eligible for QOLIBRI assessment,
whereas 40 patients were assessed using GOSE. The reason for
fewer patients in the QOLIBRI group was a lack of response on
more than one third questions by 6 patients. Median follow-up
was 12 months (range, 6e18 months). Of 40 patients, 34 under-
went unilateral DC, whereas 6 patients underwent bilateral DC.
Subdural hemorrhage and contusions were the most common
injuries for which DC was undertaken (65%). After decompres-
sion, 36 patients (90%) underwent cranioplasty; 4 patients did not
undergo cranioplasty.
The mean GOSE score was 5.35  1.9, which correlates with an
unfavorable outcome. The mean QOLIBRI score was 59.65 
21.27. However, family members of 38 (95%) patients were content
with their decision to consent for DC in their patients.
Table 2 shows functional outcomes and QOL of patients after
DC, and Table 3 shows the distribution of patients in various
categories of QOLIBRI. Different domains of QOLIBRI and
GOSE scales were tested on Spearman correlation test, and they
correlated with each other, as the P value was statistically
signiﬁcant for all parameters except social relationship (Table 4).
The correlation between mean QOLIBRI and GOSE is shown in
Figure 1.
DISCUSSION
Most outcome data on DC come from developed countries with
government-funded health care and availability of rehabilitation
centers. We have previously reported our experience and outcomes
of DC for TBI.3,4 Most of TBI patients with TBI are young, and only
a small minority of these patients have health insurance.3-5 In the
absence of government-funded health care and rehabilitation
centers, the ﬁnancial and psychological burden on the families of
patients with TBI is perhaps incalculable.6 Physicians involved in
TBI management in underdeveloped countries such as ours
often face the immensely difﬁcult situation where families
request discontinuation of treatment owing to ﬁnancial
limitations. At the other extreme are situations where initially
the families push physicians for lifesaving treatment, but later
Table 1. Demographics and Clinical Characteristics of the
Study Population
Variable Value
Male sex 35 (88%)
Age, years 26.5  9.5
Married 26 (65%)
Rotterdam score 3.5  0.8
Subdural hematoma 26 (65%)
GCS score at presentation 8.3  3.2
Unilateral DC 34 (85%)
Postoperative GCS score 12.4  2.8
LOS, days 12  6
Cranioplasty 36 (90%)
Follow-up, months, median (range) 12 (6e18)
Values are reported as number (%) or mean  SD except as noted.
DC, decompressive craniectomy; GCS, Glasgow Coma Scale; LOS, length of stay.
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on when the patient does not show improvement and the ﬁnancial
burdens continue to increase, families begin to regret their initial
decisions. In these situations, knowledge of long-term QOL can
assist both physicians and families to make a more informed
decision for the patient for or against continuation of care.
Although DC for TBI has been shown to improve survival,
improvement in functional outcomes and QOL has been
debated.7-10 Patients’ survival cannot be the only outcome without
taking into account functional status and QOL.8,11,12 QOL after DC
has hardly been studied in the literature. Danish et al.,13 in a
systematic review on this topic, equated QOL with GOS score
and summarized the evidence from various studies on DC that
had measured GOS. The mean QOL (derived from GOS score)
in survivors at 6 months was 0.59.13 This roughly corresponded
to a GOS score of 4 indicating favorable outcomes. This
systematic review published in 2009 did not include a single
study using HRQOL scales. HRQOL has also been overlooked
by major trials on DC, such as RESCUE-ICP (Randomised Evalu-
ation of Surgery with Craniectomy for Uncontrollable Elevation of
Intracranial Pressure) and DECRA (Decompressive Craniec-
tomy).14,15 Although RESCUE-ICP mentioned the use of the
36-Item Short Form Health Survey (SF-36) in the protocol, the
QOL-related outcomes have not yet been published to our
knowledge.15
QOLIBRI is a head injuryespeciﬁc QOL assessment tool and is
scored 0e100, where 0 indicates worst possible QOL, and 100
represents best possible QOL.16-18 A systematic review by Polinder
et al.19 highlighted the need to use a standardized scale for
uniformity and comparability of different studies. According to
the meta-analysis, QOLIBRI showed excellent content, structural
validity, and internal consistency, whereas the internal
Table 2. Functional Outcomes and Quality of Life of Patients
After Decompressive Craniectomy
Scale/Domain Value
GOSE 5.3  2
QOLIBRI 59.65  21.27
Cognition 3.4  1.0
Self-satisfaction and level of energy 3.3  1.3
Daily life and autonomy 3.3  1.1
Social relationships 3.6  1.1
Emotions 3.1  1.2
Physical problems 3.4  1.1
Lower severe disability 12 (30%)
Upper severe disability 4 (10%)
Lower moderate disability 3 (7.5%)
Upper moderate disability 5 (12.5%)
Lower good recovery 11 (27.5%)
Upper good recovery 5 (12.5%)
Values are reported as mean  SD and number (%).
GOSE, Glasgow Outcome Scale Extended; QOLIBRI, Quality of Life After Brain Injury.
Table 3. Distribution of Patients in Various Categories of Quality
of Life After Brain Injury
Scale Number (%)
1e10 0
11e20 1 (2.9)
21e30 2 (5.8)
31e40 4 (11.7)
41e50 6 (17.6)
51e60 5 (14.7)
61e70 5 (14.7)
71e80 4 (11.7)
81e90 5 (14.7)
91e100 2 (5.8)
Table 4. Correlation of Different Domains of Quality of Life After
Brain Injury with Glasgow Outcome Scale Extended
Domains of QOLIBRI
Pearson
Correlation r P
QaN (cognition) 0.46 0.008
QbN (self-satisfaction and level of energy) 0.56 <0.001
QcN (daily life and autonomy) 0.7 <0.001
QdN (social relationship) 0.24 0.176
QeN (emotions) 0.33 0.04
QfN (physical problems) 0.41 0.017
QOLBRI, Quality of Life After Brain Injury.
Figure 1. Correlation of Quality of Life After Brain Injury (QOLIBRI) score
with Glasgow Outcome Scale Extended. Gaps in the QOLIBRI line are due
to patients with missing QOLIBRI values. GOSE, Glasgow Outcome Scale
Extended.
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consistency of SF-36 ranged from good to fair.19 Most studies that
looked at HRQOL used SF-36, which is not a disease-speciﬁc
scale.20 von Steinbuechel et al.20 compared QOLIBRI with the
more generic SF-36 scale. QOLIBRI subscales showed a better
discriminatory power than the speciﬁc SF-36 scales role physical,
role emotional, and social functioning. The authors recom-
mended QOLIBRI to differentiate individuals in a speciﬁc
dimension and/or health state.20 We found that QOLIBRI and
GOSE correlate with each other for all domains except social
relationship. The mutual correlation is described in Table 4 and
Figure 1. The Pearson correlation value of 0.61 indicates a
moderately strong correlation; however, GOSE cannot replace
the HRQOL scales because it assesses functional status only
and is not patient reported. Of all the domains of QOLIBRI,
correlation with best with the GOSE domain of autonomy (r ¼
0.71). This supports the fact that autonomy and functional
ability are related.
We preferred to use the disease-speciﬁc HRQOL scale in
contrast to the more generic SF-36. The mean QOLIBRI score of
our patient population was 59.65  21.27, and 61.6% of patients
scored >50. The results of our study are not very different from
previous studies. Soberg et al.21 published their results of 126
patients with a mean QOLIBRI score of 68  18. A meta-
analysis identiﬁed only 9 studies that looked at HRQOL in pa-
tients with TBI.22 However, no studies speciﬁcally looked at
patients who had undergone DC. Our study adds to the existing
data on HRQOL in patients with TBI and is the ﬁrst to report
HRQOL in developing countries, where there is hardly any
support for patients with TBI and their families.
Although the QOL literature on DC for TBI is sparse, QOL has
been extensively studied in patients undergoing DC for middle
cerebral artery infarcts.23-25 In a study on QOL, 77% of patients
were satisﬁed with their QOL and would give consent for the
procedure again.24 We asked a similar question to the family
members, and 38 (95%) were satisﬁed with the outcomes of the
procedure and would consent for it again.
Limitations of this study include the relatively small sample size
and the fact that the patients and/or their caregivers were inter-
viewed by telephone rather than in person. We interviewed only
families regarding the decision on DC, as they are the ones
involved in decision making at the time of surgery. However, it
would have been interesting to know the perspective of patients
themselves. Prospective studies with larger sample size and direct
interview may validate these ﬁndings. We believe that the study
provides much needed insight into HRQOL of patients undergo-
ing DC in the setting of a developing country trauma center.
CONCLUSIONS
DC is associated with a moderate QOL with a mean score of 59.65
 21.27 on the QOLIBRI scale. Most caregivers (95%) were
satisﬁed with their decision to consent for DC. Prospective
patient-reported HRQOL assessment is necessary to measure the
impact of TBI on QOL of patients.
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APPENDIX
QOLIBRI—QUALITY OF LIFE AFTER BRAIN INJURY
In the ﬁrst part of this questionnaire, we would like to know how
satisﬁed you are with different aspects of your life since your brain
injury. For each question, please choose the answer that is closest
to how you feel now (including the past week) and mark the box
with an “X.” If you have problems ﬁlling out the questionnaire,
please ask for help.
Part 1
A. These questions are about your thinking abilities now
(including the past week).
Not
at all Slightly Moderately Quite Very
1. How satisfied are you
with your ability to
concentrate, for example,
when reading or keeping
track of a conversation?
2. How satisfied are you
with your ability to express
yourself and understand
others in a conversation?
3. How satisfied are you
with your ability to
remember everyday things,
for example, where you
have put things?
4. How satisfied are you
with your ability to plan and
work out solutions to
everyday practical problems,
for example, what to do
when you lose your keys?
5. How satisfied are you
with your ability to make
decisions?
6. How satisfied are you
with your ability to find your
way around?
7. How satisfied are you
with your speed of thinking?
B. These questions are about your emotions and view of yourself
now (including the past week).
Not
at all Slightly Moderately Quite Very
1. How satisfied are you
with your level of energy?
2. How satisfied are you
with your level of motivation
to do things?
3. How satisfied are you
with your self-esteem, how
valuable you feel?
4. How satisfied are you
with the way you look?
5. How satisfied are you
with what you have
achieved since your brain
injury?
6. How satisfied are you
with the way you perceive
yourself?
7. How satisfied are you
with the way you see your
future?
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C. These questions are about your independence and how you
function in daily life now (including the past week).
Not
at all Slightly Moderately Quite Very
1. How satisfied are you with
the extent of your
independence from others?
2. How satisfied are you with
your ability to get out and
about?
3. How satisfied are you with
your ability to carry out
domestic activities, for
example, cooking or repairing
things?
4. How satisfied are you with
your ability to run your
personal finances?
5. How satisfied are you with
your participation in work or
education?
6. How satisfied are you with
your participation in social and
leisure activities, for example,
sports, hobbies, parties?
7. How satisfied are you with
the extent to which you are in
charge of your own life?
D. These questions are about your social relationships now
(including the past week).
Not
at all Slightly Moderately Quite Very
1. How satisfied are you
with your ability to feel
affection toward others, for
example, your partner,
family, friends?
2. How satisfied are you
with your relationships with
members of your family?
3. How satisfied are you
with your relationships with
your friends?
4. How satisfied are you
with your relationship with a
partner or with not having a
partner?
5. How satisfied are you
with your sex life?
6. How satisfied are you
with the attitudes of other
people toward you?
Part 2
In the second part, we would like to know how bothered you feel
by different problems. For each question, please choose the
answer that is closest to how you feel now (including the past
week) and mark the box with an “X.” If you have problems ﬁlling
out the questionnaire, please ask for help.
E. These questions are about how bothered you are by your
feelings now (including the past week).
Not
at all Slightly Moderately Quite Very
1. How bothered are you by
feeling lonely, even when
you are with other people?
2. How bothered are you by
feeling bored?
3. How bothered are you by
feeling anxious?
4. How bothered are you by
feeling sad or depressed?
5. How bothered are you by
feeling angry or aggressive?
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F. These questions are about how bothered you are by physical
problems now (including the past week).
Not
at all Slightly Moderately Quite Very
1. How bothered are you by
slowness and/or clumsiness
of movement?
2. How bothered are you by
effects of any other injuries
you sustained at the same
time as your brain injury?
3. How bothered are you by
pain, including headaches?
4. How bothered are you by
problems with seeing or
hearing?
5. Overall, how bothered are
you by the effects of your
brain injury?
Adapted from qolibri.net.
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